At shorter wavelengths, AVIRIS is more sensitive, and shallower bands are thus
detectable. We were able to see Fe*+ features at 1 um, for which the residual band
depth was 0.03, too great to be explained by epidote alone. It seems likely that other
ferrous minerals in the meta-andesite host rock must have contributed to this
measured band depth.

Evidently, the continuum may be described by a small number of spectral
endmembers and their fractions. This is a signal advantage of endmember analysis.
The continuum spectra, containing most of the information in the 171 bands of AVIRIS
data, may be described by four or five fraction images. This number appears to be
inherent to the scene: doubling the number of bands does not increase it, and the
dimensionality of TM, with only six bands, is roughly the same as of AVIRIS.

Endmember-fraction images have the advantage that they are thematically
meaningful; that is, they depict proportions of spectrally distinct scene constituents as
defined by the field scientist, not just radiant fluxes in a particular spectral band. The
endmember fractions may be empirically quantifiable as proportions of scene
constituents [e.g., Smith et al.,, 1990b]. Not only is there strong data compression, but
the remaining data are rendered more digestible by the image interpreter.

Although hyperspectral data do not appear to be necessary to determine the
continuum endmembers, they do define the model spectra with great precision,
enabling fine distinctions to be made using the residual spectra. The removal of the
continuum or background spectrum is a necessary precursor to analysis, or even
recognition, of the absorption features in the residual spectrum. For example, near
2.2-um woody plant material has a reflectance peak, at the same wavelengths at which
OH- in clays absorbs [e.g., Roberts et al., 1990]. By estimating the fraction of wood
based on a large number of bands, the residual spectrum may be corrected for wood
near 2.2 um, resulting in a more accurate representation of the depth of the clay
feature. Without characterization of the background, detection and identification of
absorption bands may be uncertain.

Spectral mixture analysis is a means of calibrating AVIRIS data for
instrumental, atmospheric and geometric effects such as sun elevation. This approach
does not depend on simultaneous field spectra or preflight AVIRIS measurements, even
though such data are useful [e.g., Smith et al., 1988a]. Another result of mixture
analysis is the partitioning of scene radiance into "tangible" and ephemeral sources:
namely, physical scene constituents and photometric shading and shadowing,
respectively. The shade fraction image is dominated by topographic information. It has
not yet been possible to separate low radiance due to "shade" from low radiance due to
dark surfaces using only VNIR data; nevertheless, removal of shade has led to more
time-invariant fractions for the tangible endmembers [Adams et al., 1990a).

We find linear spectral mixture analysis to be an effective tool in the analysis
and interpretation of AVIRIS data. It is a productive strategy to consider spectra
measured by AVIRIS as consisting of a continuum, which describes the general
background shape, and a residual, which contains spectral contributions from unusual
scene constituents and nonlinear effects, especially concentrated in narrow absorption
bands.

Research reported herein was supported in part by the Land Processes Branch
of the National Aeronautics and Space Administration.
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